Nuclear protein content and cell progression kinetics following X irradiation.
After irradiation with 4 Gy of X rays the nuclear protein and DNA contents (to determine cell-cycle position) of HeLa cells were determined by isolating nuclei and staining them with the fluorescent dyes fluorescein isothiocyanate (FITC) for protein and propidium iodide (PI) for DNA. Immediately following irradiation there was no change in the shape of the bivariate (FITC-PI) histogram. At 3 and 4 h after irradiation the region of the histogram which corresponds to mitotic cells had disappeared. At 6 h nuclei reappeared in this region. The maximum rearrangement of the histogram (i.e., maximum accumulation of cells in G2 with minimum cells in G1) occurred at 10.5 h after irradiation, which is later than the time required for mitotic recovery. No change in nuclear protein content of cells in G1 and S was observed. However, beginning at 4 h after irradiation and continuing throughout the period of observation, a small (10-20%) but significant increase in nuclear protein content was observed for nuclei isolated from cells in G2. The increase in nuclear protein content may be part of the mechanism of G2 arrest and/or may reflect unbalanced growth.